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» ->y->. t7D-yKip-. Jl^v. <r 5 1 > £ <b* 0 7 ^ * / 

15 Klfel. 'J *77 e>^£*577 £>&fesSt, 3^--^. 7Uif 

= <b'©* y JU±<z><b£ia)tf>f?igfc#3*{f e 

ns. 

&Ji*i«fflt> U< lifb»affllc-i&ic*ijffl£ft.5#¥4te. *sy <r-5 <h. 

<hUTIi. 09xtf. S!8#, ;SJB§. BI2i#fci:#g{;f e>ti£ 

. fetofemWt LTIi. 0J*.l;£, 7-*©H. A5>AOl, *t5^i 
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7 ©8*fc<!:X>>e>£e>tl Stettin (-fiSlc. maicfcoTT^V 

fcfc'tfStf&tl*. LTIi. WAtf. 7th7i/>. 7* 

y-^. ^>x^7JUzi-ju. »i7f;k a>7;u, ->h7-;k -> 
5 Kq*p-;k *S>7;UxbK> i^h7J-;k x?^/t=y> % 

10 *&WT*iJfflT£**;U*>8<!: UTIi. myitis x*|>p>. x* 

7U Kx^p >fc£®liJB£ft*;U*>S#3*l:f e>tt> 5 L 

15 x £tte>©i8gfc/j:<t*© S > A liJl-f-Mb^l&k ?7S> (If 

* 5 > B ,) . y *' 7 7 If > ( fc* * 5 > B 2 ) . e U K * *> > . t* 'J K * 

* 5 > B IC^-f -Mb^i&K L-773;i/tf>it, 2-O-a-D-^ 

;U3-> < ;i/-L-7^a;Hf>g?$iii;«><!:t-*^'Jav < >U-L-7^3 
20 ;i/L*>8L L -7^a;Hf>fcL/< li^U □ vjU- L -7^3JHf >S? 

©7->;MblB&tt (fljfc rnt-§i4tr^5 vcj ) % L-7^3;nf>i 
IKi^f Jk^i'©L -7* □*£>&!*£&&£© 5 >C izmt 
£<b£#k Uk1ii;|/->7i P-;K 3k*ik>7iQ-Jk C ft b © 

R»#ft£©tf*s >d a-. j8-. r 

25 h37iD-ik a-. 0-. t-. atf«-h3hijl/-;k cn 
b © & S tt <k' © e * 5 > E lc II if £ <b£ $ # £ (f £ ti -5 . 
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Tnxftitli^, -9- ;nf T tt Hi !fe . 7*>*/*ttliJ&, 7 # # K« Bi1fc». -f 

^ * * a ^ ta ^-n^fctttbto. ^ ^ /< ^ «s ^ 

5 . **A*tetfc<B!K ^^^tttii^, t-'JXiffiljj. »^atn«!), a ij 

>»th!K!i. tB*. * -o* «>- kmum. * ^ 7 >> «i m « . 

<? WfctttiiiJa. fcSfttiitt, a>**ttUito» a y 5? 

io ^^pnvttmfe), - >v>tttB^. /w-j-xaai*. t/^iam^. 
* a a * . * = a*, wmmto* ^^mm®. 

. a**tttti&. toftttaift. 3»Ktbtb u u -< >> a tb 

15 ? 'J ^ )V ij 5^ > ft f (D ffi & * G> * It to £ ;6<3* If b ft £ . * & $ 

■CfiJffl"e**»«jaUJ«JtLTI*/ffi|jtK. fl&Mttai!K5A<^lfb*t-S. 
*«B^-CfiJfflT'^-51«^^x + xi: LTIi. «Xtf, »»x if 
^IS^IinfflfflfiK^lcfcLNT. ISiltl*. £ © ffl A< il $ 

20 teSlfc. fiifcilfc i: <D*&ig (5§fc££fc) t *T #1 (c fij ffl -c £ * . 

K /<7 / h*i/8J£i$if ;i>s + v;nxf Jk 2 - (2- 
t Kn + ->-5-yf)i/7izji,) /< 1/ y s t) 7 7 - * , * * S"< 1/ 
25 OP*I>|, r t7P*x>Kx^;u^t.t;icc.*it,(D^^«j©si 

5-^pp^7->^. -jttx>, •> h > # ^ <© ism it s 
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mmzGtzG®v>ntfmff e>n, ^^mtbxit. mxa. 2, 2 

' [3' - [2 - (3-/S -4-/^^-2-^7 VV>-2- 

4 'J X > ) If'j7>] ^P^-l/>] £7 [ 3 - 'N?^- 4 - J* =f- 

?7VV -$A3-#4 F (»| « r^7 h->J ) . 2 - [ 2 - ( 
5 3 4 2 U >- 2 U x>) >^>] 

- 3 - ^7*^- 4 - *^ju*7 a a k (S'J* ret- 

>J ) . 6- [2- [ (5 -7Pt- 2 - bf U VJI,) 75/] tf " ;U] 

- 1 -JL^-iV- 2 - U A3-^-f K (»J« r*a*-;Uj ) , 
2- (2 - 7-'jy -3, 4-y^f;| ) -^t1tyiJi5Aa 

if e n -s . 

15 NDGAJ ) , ??^bh'P*->7-V-^ (5511 TBHAJ ) . v> 7 
f- )V t K P * *> h * x y ( jjy =S r B H T J ) , 4-tl < P + y/f;H 
-2, 6 - -7* u - 73^1/7 i / -;kc £ ICC+I t> <D-fb^«5C5 

yt7* + ->$iiKi7T;k * !✓ »/ - ;u fc £' 
<*>7i/-/U8. 5,liS[> v^t'vi. tMJ?*M. ? ® £ <D M 

si (t^rtit>jg©^s*^t;) . ^\ + -y-^pp7i>. e . 

y?PP7i>«:£©AP7 J >fke77iy-;HI > 3, 4. 4' h 'J 
25 £pp*;u/t-UK» •)>fvl/>ltyi^/-^7SI < 6i:07S 
KS, &<f<>lF)U3-0 As 7-fcf h-C? A. imit^r 0 — 0 A 
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HP*->ey 2 Jgfcy -a*. a_t<Dte£«ic?isi 

5 Efa. * PJUk KP*->7^5 "OA. 77>|-f>^P;H:Ha + y 

* p;I> t h* \s- h tu jS^9JiUT«, «*tf, * > h 

#Uf*i>f ;Ufc£#gtf 6h, h9J<t LTIJ, fllAtf, 

10 Xf l/>5;7S>ESBM«»ft, h U U >J ^"fr* * 2 'J 

. 5>tKDif*«nj*/>. *x>». SEK* *OUp>K. 

if 6 n -s . 

> - h - ;u . +->Uh-;i/, 75eh-Afti'?)a7^a-;i,a 1 t7 

. VT-XA. 77tf7^A. 

20 0»*lf&n, 75/K<hL/Tli, *tf->>. -feU>. hl/*->. fP 

*>*x <f V^*7 -f >K. 7*f-^ JA^SI, 7;U=P^>. ijy>, 
25 t7fy>, 7=,-y y A*y>. p-f>>. <fvn-f->> 
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|8-7S/B&BS. 7-75/»$*. &L±<Dit£Vl 

3 <D IS a> , *«<>*->-K. 7;l/^>S!St h'J^ A. a?- 

5 * MfctJUP-*. tNtvif;i/t^P-^. * ^ * -> ;* ^ ;u -fc 

35-y>. * 5 > . £ -fcf 'f > . 7 S > . 1> 5 5 1 > . tHP + y 

-;U. ?K U If — ^ tf P 'J H > > #'J7*'J*it>>J*A. * 'J Z-)l> 

t MJ 5A, Jgfk* 'J £ A. KSSth'JfAJSt'OliSOBfr. #j| 
Wttttfc e>tl5. 

15 «fc<. mzn* 5i». af, mm. ufls. sis. its. mm. tt 

£. &A. Stf. @ ft £<!:©£&] # iS a jM *i -5 . JS#E3 

tteaniLT. littstu. ant. o. i %m±. j:ya£L<i±. 

JUT. XtCJ; UBMCKm-rft. 

25 m (ha« ff7-y-t$-xhji . 7-y-t tf-jUfcasttBfi) i . 5 w 

/ v % . 'J > ffi Zl * y 9 A 0 . 1 w / v % .. 'J>S-th'J^A • 1 2 
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*ig 0 . 0 6 w/ v %. % A • 7 Tklg 0. 0 5 w/ v %& 

e>fc<5}8ft*3*l!l£» 5 0 0 ml § = ft75^3i;i OOmlAtl 
. *-h^U-?T!1 2 1 TC. 2 OttPtfjaB UT. 
^PtfX^^^CS (FERM BP-71 43) ^Sil, 2 7t, 
5 230rpm-C48 8$ |H 0 L & . S»C>^BI LtStt^ KEc? 

etlS^ifc. MIC. ^©t§S±jf**- U-y (1 1 

10 . tT 'J v (D&jg (§MJ±T 6 : 4 : 1) , Mmzfly-htLX 

> 7ji/syi/-h ir * - -tf ;u 6 o j (20x20cm. >;u*i±sk 

it) Srffl^T. 2 0IHt5-> 'J * ;U g @ £ P7 h^57 H - (JUT 
. Ttlcj iB&Kf*. ) £'nfcl\, ±,11* <DHift£#$ Ufc 0 fcjij 
iil/T, #BIUJt±II1f £5if[Bg-**/-JI/;£T3£feO. g . i§7C 
15 BlS;y7iZ^7 5>-7-'J >;4T'Jifel/Ta'<fciC5 1 R f I 
##]0 . 3 1 (DfiaiC, 6SK->^y-;U;iTH14, J&>0. y7ilA 

ft e> tl ±Sft9 Om I *pH 5. 0. 4 5 < ClcSa&L£&> a - y 

;H3->^--bf (jSjffiS ff h7>7^;pa >y--tf l 7-7/ jj (3^1?©^ 
20 #it#tt£liS) $ ®BV)1 g IS y 1 . 5 0 0 ffii^^37$7-t ( 
*#-fc£<t^I2g#5t£ttBR5S) £H««J 1 g * V 7 5 $fiSHOT2 
4HB«10. HUT. **fcth'j!7ATpHl 2CBfiL. 2 ttH 
Sil/t. -*ft£a5EJ|*fl>JB Ufc. T i§ #U £ 21 i§ U T 

•< f^-(t'(*>PK2 1 8 J <h fWA30 

25 J ( = »fl;*Ilttta#aBSB) SfflOTKfe ■ KSU, Mlc, SttK 
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^iisase^ttiiiii) ty ri RA4i u 

#5t£ttSii) TSfiJIftigU fi!ffii8iSl/;t:&» x/t# u - * - Tig® 
Ua^SSI£Sl/T@^«!l<i: IT« 0 . 5 g ©i!St»*€^fc. 

5 L C j ttofctZo ) Ti^fciCi. 01ic^-r«fcp|c. StUB#F B 11 

o. 8 4 ^ic^- tr-^^^aj^n/s:. z<d v-tmmfrc,. *nfto5 

99. 9 % JU±TfeS C ttfiWW fcfc. HPLCIi. IT 

S'aJT?^ (Shodex) KS-80 1*7AJ (B8?Dmit*it 

10 ;*8 £ lvT07K©3ifj$£ 0 . 5 m I /m I n <t j§Jij$ tl<5Sl§<DfcaS 
tt. *£®#fit r R 1-801 2 J (SV-*iC^ttilii) SfflUTlT 

15 U£„ 

£8 l o*as-c»6ti«:#a5ctt«llK:ot\T» fc J; 

y li^ff Cflfk FAB-MS) L it i C 5 , IIS 6 4 9 ©yP h> 
20 ftan#*-f *>0«MK:ttffl3ft. *HH<DHfi»l4 6 4 8 T?»SC4 

25 £a?if-f -5 . ^tlBD - — 7. 4 #f ^6^5^tt8MTS'5 
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- N M R h;i>#&e>*u cti&7^^h;n:Q§. KttSiS©*) 

© <b © g PI £ it & L <!: £ 3 . P a - q tf 7 > • * - 7- ;i> • * 7 • a 

5 -f^^SX h'J - (European Journal of Bio 
chemistry)!, 641^£ 6 4 8 I ( 1 9 9 4 ^) ICIEIS £ 
ttTl\<5#&7c14J§#S!a lD-<<£n {-6) - a - D - V bT 5 / 
■>;u - ( 1 -> 3 ) - a - D - / v;U- ( 1 -» 6 ) - a - D - 

^A3t7/->^- ( 1 -* 3 ) - a - D - \i=y J )\, - ( 1 -» } 

io ] o^^^hj^-SL *®nomm&s B4 c*rattBti. bps 

. ?■<( i? U {-*6) - o- D- ^^ae?/^^- (1-»3) — a — D 

-^;^e7;->A- ( i -* 6 ) - a - d -^;ni t:^ ^ ->^- ( 1 -* 

3) - a -D Mz, J ( 1 -} C t&WW Ufc. 

15 l»3 Afjpx • ^pexjH;i/^C9^6fl)a-'fy7;i/hy;i'g 

Hit) 4. ow/v%. eettas^ (iss* fjitts-^M , 7-y- 

t tf-;U»iC^ttSJit) 1. 8w/v%. iJ>S!ZAU-)AO. 1 w/ 
20 v U h V 9 A • 1 2 *1k 0 . 0 6 w / v %, Bff & ? ^ * «> 

- 7*S0. 0 5 w/ v 7k -5$ frig ifc£, 5 0 0 ml 

§ = ft75^3C1 OOmlfoAtl. 2 1 t. 2 

o^SSIl. #fiJUT> Afj^ ■ ^nexl;^C9 (FERM 

BP— 7 1 4 3) 27t:. 2 3 0 r p mT 4 8 B$KlHlS£iSa 

25 iggLT8i§g?££*#£. 

§130 L ©7 7 - £ gig §011 ££1^*1 ^ 2 0 
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LAftx. mmmm^. %&lt 2 7 °ct Lfc'&> m%&mi v/ v % 

2 7t. pH6. OThmS. 0|C#5^CK 48B$P B iamJS 

tt/m I T*U, lib^l ( 1 0, 0 0 0 r p rru 3 Ottffl) UT@ JR 
5 Lrz±%m 1 8 LO*»^jg14lift 1 . 5mfi/ml (&;g14$*J 2 6 , 
9 0 0$fi) -C&ofc. *8Sg;S14li;&©«fc?|cUT;J!35£l,;t. 
fiflfc, A/ -X£igg 2 w/ v % <hfc*cfc ? IC 1 0 0m M Bt&JSSIS ( 
P H 6 . 0) iCjS^^ti-SRjgjSi Ufc. ^©SStjSjfcO . 5 m I IZ& 
m%m%0. 5ml)JxT. 3 5 tT 3 0 ttflBftKft Ufc. *<DEffc 
10 1 0 fl-Ba^ LTEJfc££±;*t>:fcaK *<D5f&£'P<D40m 

-X**->^-tf;4-CSM Lit. a - 4 W )\, h ■> 
m<D&m%& i lEoSftT? 1 fl-BIt i /ttJKO^;^-^ 

15-5, 

H«3T^e>n/S:igS±jii|i«Jl 8LI80 % tSfP 6(E9 » Tig tff b T 4 
20 £72 4 ttHttBUfc*. *®tt9r%Ktt*a<b#Jt ( 1 0 , 0 0 0 r 
P m. 3 0*)^) l/T@iRl/> 10mM'J >&$fij8 ( p H 7 . 5 ) \Z 

i%M'&. mmmm\zn[sT&igi it. *gH0!>BK3i£» 2 4 , 700 

mft££t?ffli*i!lj8ilSl 4 0 0 ml Zmtc. Z<D&Wmm£ IT-feAtf-X 
(Sepabeads) FP — DAI 3J V )l (HSfb^ttiC^ttSii 
25 ) ^fflUlb'ft>3S)a*7A^P7h^77Y - (^^§1 1 0 0 0 m 
I) iC&Ufc. *6?fitli. t /t t - 7 F P — DA 1 3y;ncqB5ii£ric 
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mmm (ph?. o) rc is «f u . tvmvimz&bftmLT*®®*® 

Z s ft77f (Sephacry I) HR S- 2 0 0 J 4** ( 
77->tA-77^7y7- A <( * T * £ tt8 it ) £ ffl U £ 7 7 -f 
5 --r-f -A5A^n7 - (y;H 5 0 0 ml) ICttLfco * 

Blli. t77* l J;PHR S - 2 0 0 y^HCPflif L» MA^O 

;HCi»^UfcP^^jSaiU. *8$;Ste£^-f Hj#£[5jJRL;t:. Sic, 

*i6wo>»*;gtt®^$ i M«fts*^^ 1 o m m u >wmmm ( P h i 

10 . 0) IC*JUT$*tU, f©2«i j8£il»C>»gt H^i§«5$^f, ffT* 
f * - h3/t-^l/ (Buty l-Toyopear I) 6 5 OMJ V )\, 

(my-ttiC^ttiSji) *fflot«**7A^n?h^77-f - 

1 3 5 0 ml) lC{ftl/fc. * 8 E CD Big I*, h 6 5 0 

15 <!: C 3. 0 . 3 Mtti5Ti»3i U ifc B SH # j§ & * 6* ;£ 14 

£;Ffii!#£lH]JRbfc. CCD@iR}$£ 1 Mfi£S£#fr i 0 m M "J 

>K|g®® (pH7. 0) ICSWL/, -tCDjSffiifcfcjS'fctfgt LT*;§#3 
t77^'J;i'HR S- 2 0 0y^^ffll\fc77-f;f-f-A 
5A^P?h^57^ -^fflUtRil,T. «« a --f V TJUh ->;H£ 

20 S-ISS^x y 7*lcJ*lt* a y?jl, h -> JUSS f£ if SI? co 

ft 1 
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x m 


as («&) 


(*tt/mgS6) 


IR $k 
(%) 


% * ± m 


26,9 0 0 


0. 4 1 


1 0 0 




24,70 0 


1. 85 


91. 8 




1 9.4 0 0 


3. 4 1 


7 2. 1 




1 3,4 0 0 


1 8. 6 


4 9. 8 




1 0,0 0 0 


2 1.3 


3 7. 2 




6,4 6 0 


2 6. 9 


24. 0 



7. 5w/v%Sgg/tf'J7*',UU75 K £ £ tf S D S - # U 7 2 U ;l> . 

75K^;us^j*ift (sds-page) ic<fcu. *#£w<D2ii*-r?iii 

H&4 O^iST'^fcfSSa --f y?A h ->.>HE&8*3iHS&* S D S - 
10 PAGE (y^^®7. 5w/v%) ICftU, 13 B$ IC * IS) U fc # V 

T*mmmB»0ft=f-mzffli£Lfz£zZs n^mm 1 1 2, 00012 

0, O00^h>T?$^c. 
15 *7>f > (7^-> + A • 7 7A7-/7 • *x*ttlii£) 
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A ( p I ) lift 5 . 5 ± 0 . 5TJ6?fc. 

iUTI'Cfc. ii$i5 (SSfl)|5§) , 06 (pHODiJS) IC*L 
5 *8^0Sj§iSfili. pH6. 0. 3 0 #HgE/£Tift 4 5 . 

PHI*. 35t, 3 0#ffl&.foV1to 6 . OT&ofc. *8SgC!>ia£$S 

tti*. ( 2 o m m mmmfim. ph6. o> €#issi:6 05) 

■ «»U. tK#U£&. 8??rSi*5g;S14£jJl3£!r£C£lcJ;y*i&*: 

. pH©!£itii. *mmz p H©nft5 5 o mMmmm*? 4 

10 , 2 4 B#K«J#Lfe^. PH*6. 0 ICiBH 31 ?? f & g? 31 ;S 14 £ >fll 
3£f-5CilcJ: U5R«>^. *<D&m*07 (£g£S£14) <t 0 8 (pH 

££14) ic-ttt-eti^ u t. c *x e> ® n a> e w e>a>&j; ? ic. ##5Htf> 

©±lE©£ttTfCfcf*5$£ p H$tt p Hft 4 . 0 7iS«9. 0T*o 
15 fc. 

i2 
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& m 4 * > 


« *t S ft (96) 


& m -i * > 


ffi *f S («) 




1 0 0 


Hg" 


1 


Zn* 4 


88 


Ba" 


1 0 2 


Mg*+ 


98 


Sr" 


10 1 


■Ca" 


1 0 1 


Pb" 


8 g 


Co** 


10 3 


Fe" 


9 6 


Cu" 


57 


Fe" 


10 5 


N i" 


10 2 


Mn' 4 


1 06 


A 1 •* 


1 0 3 


EDTA 


1 0 4 



m. 2 <D£m^e> w e>a>£ j- o \z. *mm%&i*> h g u vmu< mm 

73AJ (7"/7^ K/W -fr^-^AXtfcttjfi) 4fflUT»ffl/fct: 
5. N *Sffi7 5 / <h UT, iE 5'J S IC {* -5 E5>J M 9 |z ^ f . ■< 

10 >-75-:>-7'P'J>-7^^7^>-i'Uy>Tasn575;8 
E ?"J * W L/ T l\ £ C <t m V ft . 

15 JSf&aUtt ftWfe »/W>fy^7#4J 4. 0w/v%. estttil^ 
ffT"* t S hJ 1. 8w/v%, U 'J £ A 0 . 1w/v% 

. 'J>SI-t h'JCA • 1 2 7fc Jg 0 . 0 6 w / v % , flKK'?4'*.2'9A 
' 7*g0. 0 5w/v%&tf7ki9><E>£:-5j{lfti§li!j£. 5 0 0 m I g = 
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ft77^3!C1 OOmlfoAn, *-h^ 2 It, 20» 

m&m U. UT, • ^P tf**^* C 1 1 (FERM B 

P-7 144) JglL, 27*0, 230rpmT48B#HIa]giiaiS 

5 §130 L(D7 7 - *>fi -\ZM)g&<0®-$:£®t&l#.<DmitoZto 2 0 

LAftt, iniiis, ?»a)it2 7tiLfci. mmmm i v / v %& 

&mis> 27t. pH6. 07}£8. Q\Z%*>0-D, 4 8 B$ Pel il % Jg # 
iSSUfc. ^§*<DiSSjS^©*S^jS1ttt^ 1. 8|ffi/mlT*U 
» ( 1 0, 0 0 0 r p m, 3 O^PbI) L T 13 iR L fc± it fa 1 8 

10 L<D*®m%&tt 1 . 7*fi/ml (ISilSiSttft 3 0 , 4 0 0$g) 

IH7 /\* ^ ;p * • ^ □ e * # ;u x C 1 1 A> £ © a - -f W )V h •> ^ 

t, 2 4 B$lffl8tMLfc&. -tOJgtfSfcfafcfcS^tf-BI ( 1 0. 0 0 0 r 
pm, 3 O^m) 1/T@«U1 OmM'J >K8«iK ( P H 7 . 5 ) lCj§ 
ft 11 « ft C St UT2fi LT*i*Sit;S14£ 2 8 , OOOififtfffl 
S^jgfa 4 1 6 m I C <D 11 Bf Sft ft £ ftAt-X (Sepab 

20 e a d s ) FP-DA1 3 J ( = §<k^tt5t£tt£li£) fcffl^fc'f 

*>^*7A^D7h^77^ - (^JUgg 1 0 0 0 ml) CftLfc 
• . *&mit. tAt-XF P-DA 1 3y;HcqRlti:riC, # P.B 31 il # 
icj§{i} Lfc. £ <D8*3ift£ 1 MflSS£#tM OmMU >&Hiift ( p H 

7. o ) ic*j lts^ I, iromvimzmiLsftffi ut*%w>z®z. it 

25 t77^J* (Sephac ry I) HR S-200J f )V*. ffllxfc 
77^ - -r-r 5 A* P 7 h^77^ - (y^fi 5 0 0 ml) let* L 
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fc 0 xmmu.. -fe7 7 <? V juh r s-2ooy;n:«iH/, i m 

^6 0 MO U -7^5 vX> h-CjStH*^Ac«!:C6. SftSSfiift 0 . 3 

fc. MIC. S^ffitf^ 1 M 1 OmM'J >&|g§r}$ ( p H 7 . 

Brt-)l (Buty l-Toyopear I) 650MJ tffrZm^tt 

B**7A^Q?h^77< - (y;Pfi 350ml)fct*L£. 

ti. ha/t-;i, 6 5 0 My^lCBS^U. SfcSM M#e> 0 M0U 

<D®w.[sftmmm& i Mm&ztts ^ o m m u >bi«»}S < P h 7 . 0 

15 f£8$<Z>;S14§. tt;S1t, 3 lc*f . 

i3 
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nx m 


x m 






(96) 












3 0,4 0 0 


0. 45 


1 00 




2 8,0 00 


1. 98 


92. 1 




2 1,8 0 0 


3. 56 


7 1.7 


77 4 -7- 4 -*5A»as* 


1 3,7 0 0 


2 1.9 


45. 1 




1 0,3 0 0 


2 3. 4 


33. 9 




5,5 1 0 


29. 6 


1 8. 1 



7. 5w/v%ilg7|?y7*y^7SK££frSDS-PAGE|C<fc 

7 <DJjfc-cmfi:m& a - -f 77* h -> ;He & 6* SHU 55 £ S D S - 
# 'J 7f U ^7 5 K^JU^fi (^^^g 7 . 5 w/ v %) leffi U 

10 % 1^) B# (C ft Kl U # g 7 - * - (B ■ 7V K • 7Jt?7 MJ- 

1 0 2, 0 0 0 ± 2 0, 0 0 0 ^;l/f>>T»ofc. 

is 7^u^75 K-y;nsi*aaicffiL. »n%> ifiAyh-a^y^o 

•pH*ai'SLT***©l»«j««#i6&tC5, (p I) lift 5 
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. 6 ± 0 . 5t»ofc, 

*8s£<D6*Sg;£14lcfil3:rSg, p h <D§>^ £ jg 1438 !fc © ^ ;£ ic 3S £ 
tl^fc. fOg*409 (IS®©!^) , SI 0 (pMO^f) ICtf 
Ufc. pH6. 0v 3 0»PIS)5Tft5 Ot, I 

5 iSpHtt, 3 5t, 3 0 #Hg£-C#J 5 . 5^16. OT*?fc. *8 
SOiSgStllli, »m5S)ft (2 0mM»gj|}Si$, pH6. 0) 

ss ic e o ftmftft v. fr&utzm. &wt mztzzt 

MfT. 4t, 2 4HISI«^l,ti > pHS6. OlCfSSU. JS^f 
* 01 2 (pHSS14) lC*L,fc. Ctl^OSIC^Stl* t 

. *B*i5t<D±fScD&ttTlc*>l:J-.5£j£ p Hiilli p Hft 4 . 5T,m 

m 9 . 0 T&o fc. 

314 
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& m ■< it y 


mmn. (%) 


£ JS -f * > 


mam wy 




1 0 0 


Hg" 


2 


Zn" 


8 3 


Ba" 


9 0 


Mg" 


9 1 


S !•** 


9 3 


Ca" 


9 1 


Pb** 


74 


Co'* 


8 9 


Pe" 


1 0 4 


. Cu" 


5 6 


Fe'* 


8 8 


N i'* 


89 


Mn" 


93 


Al" 


8 9 


EDTA 


9 8 



3*U Cu"-Ct)lilitlfc. C a u Ti£teil2ftti:l.\Z t t> , E 

5 D T ATlfigSftfc^Cli: <t> ¥0 Bfl L£. 

7 3AJ K/W*->*xAXttg|ji) *ffl"HT#*rUfc. * 

N*i7S /KiEBIi UT. E3iaifC&(?«E&l*4 1 0 ICS 
VP-f •>>-7ZA7f>i![-^iJy>-AU>-5 : P->>-t 

BB9J £ Wf * c £ o fc. 

§HS* 8 <D^^T^e>tlAclgUl»^^ n a pW-gU^ 1 OmM h U X -i£6£ 
15 M;g ( p H 9 . 0) iCttLT. >I#r HJtffftTft 1 m g /m 

I <Di§g(Cfc.&J:?|c3jffiL,£. COStM ( 1 m I ) |c 1 0 n g © 'J 
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-f<5fc«>, mts h p l c zfrti^tz. ir^-r ^ p ^>y/t y ^ c i 

5AJI (Ig2. 1 mm Xfi£ 1 50mm. 9 * - X*±$l) 

, 3tti$0. 9 m I 0 . U h 'J 7^* PftiS- 8 %7t h 

- h 'J o . i % h U 7;i/tPS8- 4 o%7-fch-HJ 

5 ifcCH 2O^|g|0iJz7^7-/i>hcr)Hl!fi/ I C9fc. * 7 A 6 i§ 
JUUfc^y^ Htt» fcH 2 1 0 n m<DVkftm$:mfcTZZ.tlZj: V&tb 
Lit, ffe0^7f 1 K<!:i:<^JSILfc3^^5 1 H [P2 2 ( « ft IS ft 2 
2#) , P63 («t$H(Slft6 3») , P71 (.Rftvammi 1 »)'] 
*ft€ftHffi*E*iLfcfc. 200m IO0. ^ %bV7/\,* 
10 P»l-5 0X7th-h'JA*»lc»«H/fc. cn60^7f KHtt 
£7*QT<r>->-*>-0--lC&l,. -e-ft-£ft8J£S£T75yBgK$iJ£ 

tumnrzo #6tifcrtai»»7 5yi6E5ij*a5 ic^-r. 

15^5 







P22 




P6 3 




P7 1 





ft II 1 0 A^;^ JUaN7 5*6©o-'fy?Ah-> 

20 i»t»SP'»»«?«i r/w 4 j 4. ow/ v %. eettttj^ 
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[TT'-y-t 5-X KJ) 1. 8w/v%, 'JVS-iJ'J^AO. 1 w / v % 

* 'J^gJ-^h'JOA - 1 2 0 . 0 6 w / v %. i|7{f^v-)A 

• 7 7]C & 0 . 0 5w/v%&i;7kj6v<bfc.&iftttJ§i6£ > 5 0 0 m I § = 
*77X3|:i00mlfoA*l. t-hl'U-^tl 2 1t. 2 0 # 

5 KM@L.^iPL-C» /<fAX-ypex*'ji,XN7 5 (FERM B 
P-7591) ^SIL. 2 7'C. 230 rpmT*48B#raiHliEma« 

LAtlt, JlO&M, ftfil L T 2 7 °Ct L7=&* itteS&l v/v%£ 
10 8flL. 27 °C. pH6. 07bM8. O Iz & *> O O . 48B#ffliiaig^ 

. 3 & $MI ( 1 0 , 0 0 0 r p m , 3 0 » ||J ) LT@ftLfc±3tl?|18 

L 1 . iJHti/ml (i&llP&iStlift 1 9 , 8 0 0m<>l) 
V $) -o tz 0 

15 

lil 1 /< ^ A* X • y D e X ?H 7U X N 7 5 6 <J> a - 4 V7 IS, h 

0T?^€>^fctgg±ji$t)1 8L$6 0%iaflHjtSjaT'^*TL-C 
4°C, 2 4 ftfflttB Lfcft. £>git>#at ( 1 0 , 000 

20 rpm. 3 0#fffl) LT@l|XLlOmMh 'J (p H 8. 

3) l§) Hgj $ (c ft LtSffi Lt$SI jgft £ 1 5, 7 0 0| 

fittfflSt«a4 5 0m I C©*§BfSl;$£ F-tr/N°e-X (S 

epabeads) FP-DA1 3 J f )\, £ ffl l> fc: <i * > 3 & * =j A 0 
a* \~ 7 =? 7 j - 1 0 0 0ml) izm Ltz 9 * g||?i li , 

25 f-XFP-DA1 3 7'JH:Kttf $ IR Jf H # (C j§ ffi L tz „ C <7> 

n m m * i m « se * # t?i omMu^itjgasjs (pH7. o > ic *t l t 
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mmu. *<DM$im*:m>bK%tLT*%toz®$. rt77*u* (s 

ephac ry I) HR S-2 0 OJ ^/^lOfcJ 7 ^ Zr-f 

7A^p?hy77^ - (y;u§ 5oomi) icttufc. -ir 

77*'J;i/HR S - 2 0 0 ^ JHC BR it L , 6fESlM^e,0MCDg-7 

£Ufc5*$#j8tf}U *»^;S14$^fii»*lHliRUfe e MIC ®m® 

ft* 1 M8SS££tfl OmMU (pH7. 0) IcSffU. * 

UT*s&to£&#. r?*ju • h a/t-iu ( b u t 

yl-Toyopearl) 650MJ )l £ ffl l\ jB|7k * 5 A £ P 7 
10 h^57^ - (yjH 3 8 0 ml) fcttLJfc. 7^;U • h3 

SOM^/HCfSfU, S!E $ 1 M i» 6 0 M C5 "J z 7^7yl>h 

mM h U X-£K$Iirj$ (pH8. 0) ICSWU. f <Di«rI$§>&7) 
15 16 LT l^-A-Q-ha/t-Jl, (SuperQ-To 

yopear I) 6 5 0 CJ y/^fflUfc-f ^ y$i*7A^ □? 
77^ - (^^3 3 80mL) Cil^fc. 7.-A-Q - h 3 

/t-;U6 5 o cy;nzi»^ii--rJc. #«*B5McS{H j»&ti&»tjb 
SttfcHiRLT. f§£HIIS&<!: Ufc. C <D?if§8© x -y 7 lc n tf 5 a - 

S 6 
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X s 










(mm 




(%) 




lO AAA 


0. 3 3 


1 0 0 




15, 700 


0. 64 


8 2. 6 




12, 4 0 0 


3. 56 


65. 3 


77 4^r4-#7AJgfflfc 


8. 320 


1 1. 7 


4 3. 8 




4. 830 


1 5. 2 


25. 4 




3. 850 


22. 6 


2 0. 3 1 



7. 5w/v%igI^iJ7^'J^75 K £ £ S D S - P A G E |C <fc 

o 

ms* 1 i o^ai-cff AiRSa V7it h is)i>&&mmm8,z sds 

io ij 7* y 5 Hy;u*«»ns 7 . 5w/v%)rcet 

1*112. 0 0 0 1 2 0, 0 0 0 ^h>T»ofc. 
15 >J (7"?'>* A • 7 7 ;u-7->7 • /W ttsft) ^WHSiStf »J 

7* y ;P7S H^^«ft*nacicftL. ssa> Katf^u© 

pH«aSUT*B*0«Hift**»Jt4c5. HffiMi (pi) lift 7 
. 8 ± 0 . 5T»ot. 
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*»^©e^;sitic&fstss. p h <D&wz%fem&<D*m izm c 

Tm*1Z. 3 (igg©I*g) . 01 4 (pHO^f) IC 

jrLfc. *8SH©£@;£®li. pH6. 0. 3 0 ft® ft 5 0 t> 
S®pHli. 3 5t, 3 0 ft®E.fcV&! 6. 0T$?&. $g|OigS 

5 ssitB, BUi;§5i$ ( 2 o mMm&mmm* phb. o «#asic6 

#>t. pHS^ftli. *Bm% p H ©gfc-5 5 0 m M^ffiiRtfT 

. 4t). 2 4 a#ra«fc u^a. ph*6. oiciasiL, mntzmmm 

10 ) . Bl 6 (pH«J£14) ic^Ufc. Ctl6©HC«4ti*tfey» * 
8&©±E©£#TlC;fcf73£;£iBg®f*fa 4 5TCfilTT»U. 
*»*©±K©*#Tfcfelt*M p H«tt p HA 4 . ST^Si^i o. 
0 o fc. 

a? ■ 
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ffl#t?gt$ (%) 




ffl*fg1£ (96) 


Art Itw 


10 0 


H g 2 + 


0. 5 


Zn 


7 5 


Ba 2 + 


1 0 2 






o r 


ft 1 

9 1 


C a 2 + 


10 0 


P b 2 + 


6 9 


Co" 


9 2 


F e 2 + 


9 7 


Cu !t 


1 5 


F e 3 + 


9 0 


N i 2 + 


9 1 


Mn 2 + 


1 0 1 


A 1 s + 


9 4 


E DT A 


9 2 



Stl. Cu'^tlfStvfc. C a H T;gH<k;*ttfcl\c<!; fc. E 

7 3AJ (7^5-f K A-f *->*xAXttl!{jt) £ ffl I* T # #r L *: . * 
BiON*ffi7S/BIE5iJii'fyp'f •>>-77/^7=t ; >K-y'Jx> 

1 E&3fc<Dl£itSg<DN*4g;rS/igK5iJ (K*iJ2UCfc(*.5E?iJ«^ 1 0) 

±iE©N5i£^7 5y ke;ij® attest, n&s&tfitigss ic-e-n-e 

*l * 0 U £ A f 1 ;U 3. ■ ^nt**7|Ol/XC 9i5tf C 1 1 3fc <D a - 7 
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5 HISffjft ( P H9. 0) i:WH2*lUfci, HOSiaijgTifll mg/m 

i <z>mmizuz&? iz%mi,tc, z\<ounm ( 1 m i ) ic i o m e © u 

tZfrtbs i£4SHPLC£fr&r>fc. IT T ^ P^>^/ty^c 1 8* 
10 5 Ail (Ii2. ImmXgS | 50mm. jj- — ^ — Xtt$4) 

. 3S2 0. 9m I gjgT 0 . 1 % h U 7J^P»K - 4 %7 t h 

- h 'J >»PiSiS^6 o . i ^hU7ftnifS-4 2. 4%7-feh-h«J 

^SHJlfc^^f HJ. 852 1 OnmiOlRJtgSlStScilcJjy 
15 ^ajUfc. ffe©^^^ Hi <t<#8tUfc 3 K [ P N 2 1 (##B* 

mm 2 1 , P N 3 8 (ftftttPlft 38») » P N 6 9 (fltftftllltt 

6 9^) ] £#hxl. *nfn«ffi«»i/fca, 200^100. 1 % 

V U 7^tP»l- 5 0 %7-b h 'J JUjSSlCjgfg Lfco Ctlt)©^ 
-f+VUftZZfnT* > : s-T>y-\Zi£i,. 6B&SXli8M®£T7 

a 8 
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n dJJSptt / ^ / Bey U 


PN2 1 




PN 3 8 




PN6 9 





Ii1 4 ■ 7tt^S1 *broa--f 77JI,k> 

f7H-t 5-7 hj 1. 8w/v%, U>®~*'JOAO. 1w/v% 
. 'J>K-^-h'JOA-127K^O. 0 6w/v%, SSii7y^->^A 
• 7 7j< & 0 . 05w/v%St;7K^f)^-SjflE«:iSife^, 5 0 0 m I §E 
ft77^3l:i OOm I fOAil, t-hH-7t'1 21t. 2 O # 
10 fflSSSL. JftSPLT. 7^XO^M-'7i*XS1 (FERM B 
P - 7 6 9 2) £ tSIl 2 7 °C , 230rpmT'48 B$ IB) El Is *g S lg 

Sfi3 0LO)77'-^>'S'-lcai&ga)^^i:PiSafi)tO>i§it!j^iji«j2 0 
LAilt, AD HaSI®. #3SnLT27°C<i:L7-::&. fltegifc 1 v / v % £ 
15 IIU 2 7°C, P H6. 0J1S8. 0 f= & *, O 0 . 4 8 B# [H il & jg # 
«§Lfc 0 ig§^(Di&g^*a>*P^jS14ttlKjO. 4 5f|i/ml T'fc 
"J » ft » 11 ( 1 O , OOO rpm. 3 O # ffl) L X ® US. L tz ± ffi Ifo 1 
8 L <&*8£jS14l* 0 . 44*fi/ml ( & g SH ;§ ft & 7 , 9 2 0|& 
) T-fcofc. 

20 
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nmy a x®*>t\itm&±.mth i 8 l & 8 o x^nm^m-n^ ut 

4*C> 2 4 ^SiSglfct, ^CDlg<lljtK^^iS^^8l ( 1 0 , 00 0 
5 rpm, 305* FbI) UT0JRU1OmMU ( p H 7 . 0 ) IZ 

PISISrillfcfct U T 31 tfr L T\ *6*iil;£1£ £ 6 . OOOlQtti 
i»fS« 3 8 0 ml$ife. C<Dfflgfjtj8£. 1 MSJE£££fc 1 0 m 
MU>ggfg©}g ( P H7. 0) IcjgHfUs -tojgtfrjgfc* SifcttStl/T 

r-fc77*y*(Sephacryl)HR S - 
10 2 0 0J y^*fflOfc77-fZf^-*7A^P7h^77Y- 

1 5 0 0ml) lc{ft Lfc„ *gfgli» t77^J^HR S- 2 0 0^ 
^HC Sft ^ L , SfcS 1 M*i60M©iJi7^7yi>hai)!. dftlCl&O 
T7Jl'h7h7^-^Ow/v%*&5w/v%«) , J-7y7v ! l>h 
TiStH^ttAcf: 7^hf h7^-7ggft2 w/v%ftj£iT(Sf 

* 1 M5«Sf£#fr 1 0 m M 'J >HiSlrj8 (pH7. 0) IZSWU. 
SWiS^S'DTj'glt UT^iS^fcRfc^ l7*?JU • K3/t-A (B u t y 
l-Toyopear I) 6 5 0 MJ y;^fflUfc»**7A^ O? h 
^57^ - (yM 3 8 0 ml) Ctt Lfc. 7*?^ • h 3 /t 

20 -;i/6 5 OM^MClSiL. RS 1 M^e>0M<3[)iJ-7^7->'X>hT 
Sfti $ i C5> fiK^iBg^O. 3 M fl-ffiT^UCQft^ LfZ&mW% 

$ £ a 9 IC * f . 

25 

So 
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x a 


mmmn& 








(mm 


(itt/mglfi) 


(%) 


*tm±m 


7, 920 


0. 4 7 


1 0 0 




6, 000 


3. 36 


75. 8 




5. 270 


29. 9 


66. 5 




4, 430 


31. 1 


55. 9 



7. 5w/v%jgg#U7*U;U7S K£#tfSDS-PAGE|C«fc 

o 

io -/-|{'J7^ u;P7S h*y;^S*ua (y;^i7. 5w/v%)ic« 

#1116, 000±20, 0OO^Jl'h>T«?/!:. 
15 >J (77y^A • 77^V>>7 •/W^f^ttS®) tfl?Sjii*'J 

7^j^7SKy;ns*aaicttL. Katf^u© 

pH^iBJSL/T*»^(D^m^**4&fc<tC5v (p I) ifa 4 

. 2 ±0. 5T*^fc. 

20 TfS^fc. 7 (aaogff) .018 (pHOf^l) \z 
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TFLito *St&<Z>£iSiSg(i. pH6. 0, 3 0 # Pd) JK ft T ift 5 0 *C , 
2jSpH(i, 35t, 3 0 »MRZVVl 6 . 0TS^£„$8IOiSfi 

se^tti*. mm%m (2 0mM»sii$, ph6. o) $#iaeic6 

. 4t. 2 4B$Blft}5l/fc^. pH£6. 0 IC IS SI U . St^f 5 MM ;S 

tt*aje-r* c <t lei u **i-ett<D&££s i 9 (i&gsejEtt 
) . 020 (pHsttt) ic^u*:. iine>(DSic^$ns<i:*3 y . * 

10 *»*©±IE©*ftTGfe(**SJ£p H«lip Hfc3. 6fl£**J9. 0 
*B£<D;S14lc;ft«T&B-r *>©i2g£gg 1 m M ©#g&JIJ£?? 

15 110 



6IK 


«*tJStt (96) 




4B*fffi& (%) 




1 0 0 


Hg 2 + 


0. 1 


Zn" 


7 8 


Ba ! * 


9 7 


Mg 2 + 


9 9 


Sr u 


1 0 1 


Ca u 


1 0 3 


Pb u 


8 5 


C o 2 + 


9 1 


F e 2 * 


1 0 5 


C u 2 + 


2 


F e 3 + 


7 5 


N i 2 + 


8 7 


Mn 2 + 


9 8 


A 1 s * 


9 3 


E DT A 


9 1 
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8 1 O 0>mmfr t, 0] & J; a IC» *BftS1£l$. Hg J 'f|L<i 
E D T A T' PI § * *l t> C £ $ n m L fc . 
5 7 3 AJ K/W*->7fAXtl«a) $ffll^»«r Lfc. * 

7 ^ > & - * u^-^-n-f ij > - ? ij "j > - ? * 

^^77->-tX^v>-yiJv>-^D'J>x-S$tl-5E5lJ-C&^ 

10 

r?*t5-AH 1. 8 w / v % . 'J>l;*iJ-)A0. 1 w / v % 
15 , U>& — •J-h'J'}A-127ktfiO. 0 6 w / v % . aKT^^i/^A 
•7*&0. 0 5 w/ v %&tf7Kfr 5 0 0ml§ = 

8 7 OOm I foA^l, t-hn-^f1 2 1t, 2 O # 

Rfl M II L. *iPLt, 7;UXP/<^^--^Pt'7fs;U5^A19 (FE 
RM BP-7590) £ & H L » 2 7°C, 230 rpmT*48B*mig] 
20 KISSES Lfc *,®£«J$gj«£ Lfc„ 

LAftT. ftJgftSSS, >tj 35P L T 2 1 "C t Ltztit* HtSSISl v/v%£ 
SSL. 27°C, P H6. 07iS9. O |= ft *, O O v 48^Rj|lti1$ 

i§§ u/c. &miko>tsmm<p<D*mm7&\ntm i . i itna/m i r-fc y 

25 . i§ «fr # St (1 O, OOOrpm, 3 O # |H] ) LT@l|XLfc±;fi(^1 8 
L©*B*S1tl*1. ei&ft/ml (tSi»*S1t» 2 8 , 8 0 0$^) 
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HSM 8 7;i/*PA£*--^Qtf7fv;i,5;*Ai 9*6o«--fy 

4t. 2 4H|S!«(Ilfc^ > *<DJgff2tiS1**a^»fil (10, 000 
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15 4 5 tJJUTlCWf S. 

(7) pHSSlfife 

4 °C. 2 4B$P f gf5m©&ttT(Cfctt££;£pHia£pHiKj3 
. 6J^IfipH1 0. 0 ©lEfflrt C^-T-So 

5. #^7c*JggO^^«liC<«: LT a - l , 6 a -> JHS£ * £ U % 
20 C©#il7E*3gJUfl-(DlS£tli£,!: LT a - 1 , 4 □ •> JUS 

3 -*fi£®# 3 U± a --f y?A h ->JHE^*# 

frSJfclCJ: o T. if-'f^n {-»6) - a- D- ^J|/at7</->A- (1 
-»3) - a-V-9)\,1\L=7 J (l-*6) - a- D- ^i^e7 

y ->;u- ( 1 -» 3 ) - a- D- ^3t7;->;|,- ( 1 -»} 05«ji*W 

25 -t£Hi*egsi££j«-r3f£ffl£W K5y*icfctt-5K$ijM i am 8 

C*t7'S V Kffi?'J^e.S litis 1 iXli 2 fHU±©ffi?nj£*i-sl--5>f V 
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5 7. H#G>$effifI 1 ETbSM 5 ga>l^r*t*f=GftG> a - <f 7 "7 ;U h 

•> ^ is n e m m s. m t * -f * us * m * * § t& j& t- is s l t m & *i -5 * * 

hS'/ueVWItt J$ft* * = t £ft«S£t -5 a h *>;H2fc» 

9. /if)U^Pt'X!|fjU (Bacillus globisp 

or us) C9 (fc&ffft&Agm&M£W£ffi *#if±$)3Fit-t::/ 
9~. SSI^FERM BP-71 43) . /<f • ^Pe^-f ^ 

15 X ( B a c i I I u s g I o b i s p o r u s ) C 11 (SifTiSii 
\W.mft.mn%W$lff\ ftffr±&§Bt-t: F E R M B 

P-71 44) . /< ? >U X • $f P £ X # >U X (Bas i I I us g I 
obisporus) N 7 5, ( ft £ ff ft $ A ft £ ft ffi « S W 3? fifr ft 
lr±#i*tE-ir>$— » SHff FERM BP-7591) . 7 ;u x p 

20 $ — '^^-y-T-CArthrobaoter ramosus)S 

i (tl&fTttftAftftttffftftlFftff -, SitS 

^ F E R M BP-7592) . 7 ;U X P £ $ - • ifDt^^SX ( 
Arthrobacter globi formis) A19 (SfctfcfT 

ft ft AftftttffttftffftRlr fcl*ifc**ft-b ?3tff ferm 

25 BP- 7 5 9 0) , Xtt*ll&fl)Sa»?ft« a--f V7^h'>iHE 

10. &il7c3fcag0>$S£J§xe<kLTa-1, 6 9" ;U 3 jjg £ £ L 
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. ZOnM7i*1%&ltt-<Dm£®3!t£ LXa - 1 , 4 # )V □ ! y )\,& £ £ =£ 
1 HftMSS 6 &O)l,\-?tlfr\ZBm0 a - -i y 7* h WHE&8iii£f1?ffl 

> Ctf>#jl7C*3gJa*KDiS£®ie<h LT a - 1 , 4 

jfitfti* 1 «Xli 2 aJU±©f|«-C**»*©ISH» 1 OSK«© a - 

10 -< 77* h 

1 2. HJfcofgfflSBi 0 JSXIiSS i l «IB«o o - -r v t;h» ->;ns 

& £ £ IZ & b . D-^;|/3-7, + L - * -> P - 7n . D 

- # ^ £ h - X , D-77^h-^. D-75tfy-^, D - 7 =1 -X 

15 -/3-^;up->k. D-ytf-a, l-'J/H-x. d-?->p-*, v 

*, v*h-*, 7* h h 'J 7;Phfh7*-^, v*h^> 

* * - 7 . -fV7fh-7, ^V7*hhU*-^, a, a-hl/AP 
-X. a. j8 - hl/AO-^, P 7 . ~ ^ □ - 7, . -fe P £ * 

20 -7. y tf*-X, T*^h-*, TJUhMJ-f 

h - * > 7^a-7. x * p - 7 . >f y -7 iv h *> * # ;u □ 

•>F. &tfL-7*P*e>g^£>jStfft£i@3Ui2fIlU±(Dggfc 

£1 OSXIigl 1 «ietl<D o - v 7* h ->*S^SJ5B^;i. 
25 13. *jS5c*e©e^«sC£ l/T a - 1 , 6 □ -> * £ W L 
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£ it > mt>tl%y-<<#U { — 6 ) - a- D-^;|/3t7/y^- ( 1 - 

3) - «-D-^;i.at5yyji/- ( i - 6 ) - a- o- ^ae7/ 
5 ->;U- (1-3) - o- D-^;i3e7/y^- (1-} (D®m£Gt 

14. #>l7t*flS6©££$it <h UT a - 1 , 6 ->;HS££=£ U 

s-tt, •y-'T^p (-6) - a - d -iom tr^y (1-3) - a 
-D-^ji/atf5/->;u- (1-6) - o- D- ^>nitr^y->;u- ( 
1-3) - a — d — t/juzi \iy j ~y )v — d-} ©^^^wrs^tteg 

15 te^ffl^-sa^A^PTi-^^.f-icaMt. mt>nzy-<<2a {-6 
) - a - d e^/ f y)i- (1-3) - a- D- ^;uzie^y-> 

(1-6) - a- D-^^a^/y;!/- (1-3) - a - D - ^ 

;uae^y->;p- (1-) om&zm? •5^ttEgno^s*isj±$it^ 

■y-'f^P (-6) - a- D- ^;ne7/yJl-- (1-3) -o-D- 

20 40m t: =? / ->;i/ - (1—6) - a- D- ^jmtr^/vju- (1—3 
) - a - d -40m tf^/ wu- (1-} 0>ft&e«-*-&g#Qtt. x 

1 5. HtfHflS. Xlicn^tOSI -y-^^P {-6) — a — D 

-4010 t?7 / vju- (1-3) - a - d - $om 1 7 y ->;u - ( 1 — 

25 6 ) -«-D-^JPae7/y;i/- (1-3) - a- 0-y^3t7/ 

->;u- ( 1 - > zmftvamz . ss»au i 0 w/w%m 



8/13/2007, EAST Version: 2.1.0.14 



WO 01/90338 PCT/JP01/04276 

124 

<DD-<( 2 a { 6 ) - a- D- if jUzm^y (1-»3) - a- D 

- t5 / ->;U- ( 1 -» 6 ) - a - D -ffjl? \Lz> J ->A- ( 1 - 

3) - o- D-^at5/->^- ( i ->} ©tsiisw t*Ji#igsi. 

16. W*C1 <-»6) - a - D - t5 / *>;i>- ( 1 -» 3 ) - 

a - D - if JUZJ tT7 J ♦> )V - (1-»6) -a-D-^^a bf 7 / ♦> ;i> - 
(1-3) - a- D-^j^e^yy^- (1 - } © 18 & £ W "if S Sltt 

fS^wisia^i 3®. mi 4sxtt^i 5 )iiEi!<D-y--f ^ □ {-6> - 

a - D -#)\,z\ \L=? J ( 1 -» 3 ) -a-D-^ome^/WU- 

( 1 -» 6 ) - a- D- ^;|/3t5/y;l'- ( 1 -* 3 ) - a - D - 401, □ 

t7/y^- ©ttiifcw-r Sottas. xi4cn*^t/««. 

15 1 7. ■y-'f^P {->6) - a - D - if tf 7 / v - (1 

— 3) - a - D ^5 / *>;U- ( 1 - 6 ) - a - D - #)\, 3 bT z> 
J ( 1 -» 3 ) - a- D- ^JUae^/v^- (1-} ©tgjg£W 

rs^tKBii 5 nm 6 #tK^s. -y-f^p {-6) - <* - d -V/pa t; 

7/->;U- ( 1 -? 3 ) - o- D- ^;njtT5y->;u- ( i -> 6 ) - a - 
20 d - tf 5 / ->;u- (1—3) - o- D- ^^ae?;-/^- (1 
-*} ©«&«*-*-& attotsi p {-> e ) - a - 

D -^^3 t5 J is)l>- ( 1 -* 3 ) - a - D M=y J =y )\, - (1 

-* 6 ) - o- D- yjbae^/y;!'- ( 1 -» 3 ) - o- D- ^^Dt? 

/* ->;u- ( i - } <omjg^wt-5^ttE3s^7Kte B B B ^e»siins i ax 

25 li2«a±©JB*lcfcSc:£*1*«<i:-r*fll#©ttHSS 1 6HIHK©* 
-ff p { -* 6 ) - <* - d - ;na tf 7 v *> ;u - ( 1 3 ) - a - D - $f 
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;u 3 t: 5 ^ ;u - (i->6) - «- D-y;i,3t7/->;i'- (l-»3) 

- a - d -401,3 j ->)u- n-o <DmmzHit%m#.ts®> x« 

1 8. W1»^j««:fflt\SC:<!:«:< 7jcJg«^bSti5$ti-^:'ba) 

5 T&ach^ftgit-f <5if #<Di&ffl|g 1 6 H X (* 31 1 7 JSIEtl©-y-'r ^ 
P {->6) - a- D- y^3t5/y^- ( 1 -> 3 ) - a - D - 3 
tf 7 / -> ;U - (i-»6) - a- D-^;i»at7yyf - ( 1 -» 3 ) - a 

-D-^3t7;->A- ( i - > <D®&£Gtz®&mm. xiicti 
io i9. m#.mmz$ti®mtf. ■y-^r^p {-6) -a-D-^oi^e 

^J'siV- <1->3) - a- D- ^3t7>'->;i'- (1-»6) -a- 
D - if )V^\£v J 's )\,- ( 1 3 ) - «- D-^3t7/->^- (1 

-»} <Dm&£Gtzm#mmt t *>ic, $op3-*, t;uk-;u 

15 il7C5fc4|§mfl.©&£® it<!: UT a - 1 , 4 y'^] y^gt^Wt* 

=j-*«£g#3 j^±a>sa^e»)itftis i 8Xtt2gja±©ns*£ 

£P {-6) - a- D- ^JUutf^/vJU- ( i -» 3 ) - a - D - >? )\, 

□ / ->;u - (1-6) — a — d — #)i>n bf ^ y ->;u - ( 1 -> 3 ) - 

20 at - D -401,3 vJU- (1-} afltttftft-rsattQIg. XliC 

2 0. #j§7L5fcS53©ag£®^i: LT a - 1 , 6 y*^a ->JU£££ W U 
. C©#>§7i:*agJU*f.<Dif££tixt«t LX a - 1 , 4 ^ 3 -> & £ £ 

i-*40U3-*s£g#3 w±w«ift£s*r-f sis&ic. si* wish m 

25 1 Unii 6 mo^ttlfrlzUmo a - 4 y h y^g^gi^f^l 

stsci^ffgttts^'f^p {-*6) - «- D-^ue7/y;i- 
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- (1-»3) - o- D- ^/l-at^/y^- (1->6) - a - D - & )U 
□ e^/v^- (1-3) - a - O - if ilzxM^ / ( 1 -» } 0 H 

2 1. ^^5t*^©e^«liC t LT a - 1 , 6 ^;|/^ L 
5 , C<D#g7U*8gJU*KD*S£®ie<!: l/T a - 1 , 4 9 )V □ -> JU&££ *r 

O miEiSO-y-'C ^ P {->6) - o- D- ^A3tl7/y^- ( 1 3 ) 
10 - a - D -#A,3 tT5 J ( 1 -> 6 ) -a-D-^A3t5/->A 

- (i-»3> - a- D- ^;u3e^/i>;u- (i-} (ommz^-tzm 

. 7 5 5--t?&tfa - v ^ - -fe' £ il I* 

15 ti41|XB2 S&± ©8 sg -SIS*©® S 

$ 2 o jg&Bg 2 i ge«Ea>-9-<r * □ {-6) - o- D-yj^e?; 

->;U- (W3) -o-D-^*3e7/-/*- ( I -» 6 ) - a — D — 

V*3e7;->ik ( i -» 3 ) -o-D-^j^tj;-/*- (i-»> 

20 2 3. a --f V?;U h->;Ug|*»**f1^Stt£fc» jtttt. a 

a&g&tf 7;p7j 'jinftsicts^^i^* a>6 i axi* 2 aa±© 

Hf , tl£>ICEtt(D-9-<f£n {-6) - a-D-^^at^/v^U- (1 
25 -» 3 ) - a - D -^;U3 t! 5 J -> - ( 1 6 ) -a-D-^;U3tT5 
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2 4. {-6) - a - D -£OP=J tT 7 / •> - (1-3) - 

a - D - If 7 J °>)l- ( 1 -» 6 ) - o- D- ^^nKJ/yA- 

0-3) -o-D-^^e?;-/^- (l-*} <Dmii£S-f 

5 Q If » XttZ.n&$ti®m&. V4<?U {-+6) - a - D -<f)Vz\ \t=? 
S>)],- (1-3) -a-D-^;^t7/y^- (1-6) — a — D 

- ? JVZ3 J ->Jl- (1-3) -o-D-^Jl-:t7/y;i- ( 1 

} ©ra&fcwr £H#Eg$i£, sm&tny i o w/ w %u±#wlto 

3f3*<DfSH20JS;}MSf52 3^<Dt\-rtl^lCEIS(D-y-'f^P {-6) 
10 -o-D-^Jl/ae?/-/^- (1-3) - o- D-^ae?/-/* 

- (i—6) - a- D- ^;me5/v;i'- (1-3) - a - d - 4/ ju 

25. -y-^^P (-6) - o- D- ^3t7;y;k (1-3) - 
15 a - D - if )V 3 e 7 / ->;U - (I— 6) - a - D - \L=? / =y )\, - 

( i - 3 ) - a - d - y ->;u- ( 1 -} (Dmit* w^-s^tt 
a^is 2 4 is©ix-rn^ici£K<D-y--f * □ {-6) -«-D-4om 

20 t7/->;U- (1-3) - a - D tf5 J (1-6) - a 

- d -y^a t7/ ->;u- (1-3) - a - d j ->j\,- ( 

i-} ©tajisw-r an4*eg«i, xitztiz^tsmnommnm. 
2 6. sg^, wmsJi^ffl z t & < 7Kj§js^ emu $ ts-£ t>© 
t^-sii Rossis m 2 s gEiro^-f * □ {-6) -a-D-yjme 

25 7 / v ;U - (1-3) - a - D -^JUri t7 / vJU- (1-6) - a - 
D -£OH3 / ->;U- (1-3) - o- D- ^;P3t7^f - (1 
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2 7 . ffi-$.<Dmm & i 3 hams* i 9 n © t\ -r n amc ie is © v- 4 <? □ 

{-6) - a-D-PAzHf^Sisjl- (1—3) -a-D-^;mt 
7 / *> Jl> - ( 1 — 6 ) -a-D-{f)Uzil£5/ifj\,- ( 1 - 3 ) - a - 

5 d j (1-) ©tn^wr z,m&m®. x«cti* 
# a @ s * £• * e o «> & a « ft . 

28. ■y-'f^P { - 6 ) - a- D- ^OHJtfv/vJU- ( 1 - 3 ) - 
o - D \L=y J ! y)V- ( 1 -* 6 ) - a - D - 9 )\, a fcf 5 «/ »> )V - 

(1-3) -a-D-^aes/i/^- ( 1 «*« 
10 1381. XliCft££fr&Sft£ % ttfttt. BBBtt. fipfittt, fiftny 
-14. BSJEBSfftt. ■ HUtt4tt. ftStt. tttt. gt7jtR*±14 
. B&Rjhtt. fitttt. ftfftt. »"*tt. ffc©$S<DHdSI»iii:t«fe* 

< 1*7 5 J *^*-^EiS£*gC LC< Htttt«ftr««lt& IT, X 

Sff5fe&flL B*R±a!L BfeK±fflL m 

mm. nmm. mu< ttmnatmnt i/T£wsi*fc»#0tSH8 2 7 

2 9. ttdtlfejQS. <fc8.SXttESSq e nTfc£SS*©g&§flS& 2 7 
20 8HeiElDfif£^. 

30. ajs^fflffl^^Tfesit 3*<dsshj& 2 7 mjb^m 2 

9Soi»1*ti*i:E«©i**. 

3 1. -y--f^P { - 6 ) -a-D-£OHl tf5/vJU- (1—3) - 
a-D-^J|/3t:5/y^- (1—6) - a - D - t^y^- 

25 (1-3) - a - d (1-) o«ig*wr<5^tt 

E9ffl*H'JB^^fc 'JO. lw/w%IU±£-WttU«>fcfi#©iallf&2 7 
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3 2. ■y-'f^P {- 6 ) - a - D £5 / ->;U- (1-3) - 

a - D - t 7 / y^- (1-6) - a - D - □ t 7 y* ->;P - 

(1-3) - a- D- ^me^/wu- (1-} osiii^wf 

33. V-sf 2 n { - 6 ) — a — D — 3t7/i/^- ( 1 — 3 ) - 
a - D tf^ y* (1-6) - o- D- y^3K5/i/;|»- 

10 (1-3) - a - d -40uu e^y ->;u- (1-} ©s^^wrs^tt 
eaa*. BSttsy 1 o w/w%Ju±^-*ruTU5c<>;£t5Si<i:-t<5ii 

*®SSBI& 3 2 HfE$|(DiiS. 

3 4. Jf$fg#> 7**yK #l£ilf&*. #£H@#!fts 

tta&$. xttesstti»T&«jis*©$giim 3 2nxiiifi3 3^E® 

15 (7)«|«. 

35. t£H#» if-f^P {— 6) - a - D - tf 5 y* ->;U - (1 

-3) - a- D- ^Aae^/y^- (1-6) - a - D - 40U=I tf 5 
/ vJU- (1-3) -a-D-i/j^e^yyJl'- (1-) <Z>fgj££W 
•fSilttegSS 5 7}£ 6 ^gg. -y-^^P (-6) - a- D-^^:e 
20 7 -/ ->;!>- (1-3) -a-D-^)V^\±z>J-y)V- (1-6) - a - 
D-^jn^/y^- (1-3) - a- D- ^^^t^yy^- (1 

-> ©«jt*wr*sii«E3Si 1 s*isa. xii-y-^^p {-6) - a - 

D - iOI/D t7 y ->Jl- (1-3) - a - D - £OU p tf ^ J > - (1 
-6) - a- D- ^^a^/yJl-- (1—3) - o- D- ^J|/at5 

25 ( i -} (Dm&£GtzmK®mm7i<.ttiik?$>zffi*<z)m®m 

3 4-flllctett0ttK. 
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36. 94 £ □ <-» 6 ) - a - D t5 / s y)V- ( 1 - 3 ) - 

a - D -ifjlzi tf7 J ->;i/- (1->6) - a - D -<f)V3 tf 5 ,/ WU- 
(1-3) - a - D -*;H3 tf^y (1-} TTSJitf 

E3© 5 752 6 #7kmH. -y-^^P (-6) - a - D t?5 / ->JU 
5 " (1-3) -o-D-^^at^/yJl/- (1-6) - a - Q - #)\, 

□ tf 7 J ->;u- ( 1 - 3 ) — a — d -^;hj e? / ->;u- ( 1 - } <otg 
ji£Wf*JH*0«ii |* -y--f^a (-6) - a- D- ^;u 

□ tf^/vJU- (1-3) - a - D - V )], □ t5 J : s)V- ( 1 - 6 ) - 
a - D t7 y ->;i/- (1-3) - a- D- ^;U3tf^y->;u- 

io ( 1 -} (DmmzGtzmKBmm*.m&. 

#©tKffl&3 4Jg. S3 5JSXI*3I3 6JSIBK(D^S. 

3 8. ns#, e^iittaasin*. @^au-ta^». a 

(* 5ft m . Btti&jlffl. AftttJlfl. »*R6±9J. ftSSL 9£*f. Bt 
15 XI**»*fc«#Tfc<5 jS#(Di&H$ 3 2 Jl^li 3 7 Jg 

©o-rtiAxcfiEttoiis. 

39. R*0ttHff3 2.£7)£83 8 H CO (,\ t" tl frC C IE © $1 S * & 
*T 1+U file 

4 0. fflja^flt, t*&13!K <b»fflXttE^fflT*5il*oi!5|8m 3 9 

20 mftmomfiivi. 

4 1 . mi&®ffi. &mHmmf£V}-c$>zm*<Dmmm 3 9jhhs8co$§ 

42. {-6) - a- D-y^3e?yy;k (1-3) - 

a-D-^ji/ut^y *>;i/- (1—6) - a- D- ^;uutf^y->;u- 

25 (1-3) - a- D- ^jne7/y^- (1-} comii^^-r-s^tt 
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1. 

SEQUENCE LISTING 
<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 
<120> a -Isomaltosyl-transf erring enzyme, its preparation and uses 
<130> W0843 

<150> JP 149,484/00 
<151> 2000-5-22 

<150> JP 229,557/00 
<151> 2000-7-28 

<160> 10 

<210> 1 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 1 

He Asp Gly Val Tyr His Ala Pro 
1 5 

<210> 2 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 2 

Gly Asn Glu Met Arg Asn Gin Tyr 
1 5 

<210> 3 
<211> 8 
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2. 

<212> PRT 

<213> Bacillus globisporus 
<400> 3 

lie Thr Thr Trp Pro lie Glu Ser 
1 5 

<210> 4 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 4 

Trp Ala Phe Gly Leu Trp Met Ser 
1 5 

<210> 5 
<211> 6 
<212> PRT 

<213> Bacillus globisporus 
<400> 5 

Asn Trp Trp Met Ser Lys 
1 5 

<210> 6 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 6 

Thr Asp Gly Gly Glu Met Val Trp 
1 5 

<210> 7 
<211> 8 
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3, 

<212> PRT 

<213> Bacillus globisporus 
<400> 7 

Asn lie Tyr Leu Pro Gin Gly Asp 
1 5 

<210> 8 
<211> 10 
<212> PRT 

<213> Arthrobacter ramosus 
<400> 8 

Asp Thr Leu Ser Gly Val Phe His Gly Pro 
1 5 10 

<210> 9 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 
<400> 9 

lie Asp Gly Val Tyr His Ala Pro Asn Gly 
15 10 

<210> 10 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 
<400> 10 

lie Asp Gly Val Tyr His Ala Pro Tyr Gly 
15 10 
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